ABSTRACT The larval and biological characteristics of the large Neotropical genus Leucochrysa are poorly known. This report provides the Þrst taxonomic descriptions of the larvae (three instars) of a species from the subgenus Leucochrysa, Leucochrysa (L.) varia (Schneider). In doing so, it conÞrms and expands the generic diagnosis that was previously formulated on the basis of larvae in the other Leucochrysa subgenus, Nodita. Our report also provides biological data (developmental times and survival rates) from rearings under a range of temperatures (18 Ð30ЊC). Finally, it describes the remarkable color variation of L. varia adults; this variation is neither maternally determined nor based on a simple (single-gene) mode of inheritance.
WITH APPROXIMATELY 190 DESCRIBED and numerous undescribed species, Leucochrysa constitutes the largest and taxonomically most difÞcult genus in the green lacewing family Chrysopidae. Its distribution is restricted to the Western Hemisphere: seven species occur in the United States (Tauber 2004) , whereas most are Neotropical (Brooks and Barnard 1990, Freitas and Penny 2001) . The genus is a prominent member of the insect fauna in primary and secondary Neotropical forests, where it is both abundant and diverse.
Leucochrysa presents multiple taxonomic challenges: 1) Most species are poorly described. 2) IntraspeciÞc variation in adult morphology and color commonly results in large differences among individuals; as a result, synonymies are numerous (Adams 1977 (Adams , 1987 Tauber 2004) . 3) Adults have relatively simple genitalia that lack many of the structures that provide useful taxonomic characters in other genera (Adams and Penny 1986) . And, 4) potentially important biological and larval morphological characters are unstudied for the majority of species.
The lack of information on Leucochrysa larvae is especially unfortunate because recent studies encompassing a wide range of chrysopid taxa reveal that larval morphology provides exceptionally distinctive, stable characters for identifying chrysopids and for analyzing their phylogenetic relationships (Tauber 1974 (Tauber , 2003 (Tauber , 2004 Dṍaz-Aranda and Monserrat 1995; Tsukaguchi 1995; Tauber et al. 2000 .
With the purpose of developing systematic and biological information on the genus Leucochrysa, we focused on Leucochrysa (Leucochrysa) varia (Schneider). We did so for several reasons. First, this species is one of the most commonly collected green lacewings in South American forests. Second, it has been reported from eucalyptus and rubber tree plantations in BrazilÕs Atlantic region, where it may help suppress arthropod pests (Freitas and Penny 2001) . Third, adults exhibit considerable variation in color, the extent and nature of which are largely unevaluated. This lack of information seems to underlie numerous problems (e.g., synonymies) in the systematics literature. Last, the larvae of only Þve species in the genus have been described, and all Þve of these species belong to Nodita, one of LeucochrysaÕs two subgenera (Adams 1987 , Tauber 2004 . Data from the second subgenus (Leucochrysa), to which L. (L.) varia belongs, are needed for comparison.
Our study here provides descriptions of L. (L.) variaÕs three instars and egg, as well as developmental data, and a characterization of the adult color variation (its nature and possible modes of inheritance). We used the larval descriptions, which are the Þrst for a species in the subgenus Leucochrysa (Leucochrysa), to test and expand the current generic deÞnition of Leucochrysa larvae (Tauber 2004) . Taxonomic issues related to the adult color variation will be dealt with elsewhere.
Materials and Methods
Descriptions. We obtained eggs and larvae from L. (L.) varia females collected at several forested sites inside or near the large continuous forest in the Desengano State Park in northern Rio de Janeiro State, Brazil (from September 1998 through February 2005; see Table 2 for speciÞc sites and coordinates). Additional specimens were collected from a wooded area at the Sucupira farm (CENARGEN/EMBRAPA) near Nú cleo Bandeirante, Brasṍlia, DF.
Adults were transferred either to the Universidade Estadual do Norte Fluminense (Campos dos Goytacazes, Brazil) or to the University of California (Davis, CA), where pairs were maintained in cages under controlled conditions (24 Ϯ 1ЊC, photoperiod of 16:8 [L:D] h) and given a diet of yeast autolysate, fructose, and honey (1:1:1 volumetric mixture). We recorded the color changes in 10 eggs from the Þrst laboratory generation (daily, oviposition to hatching). Another 10 eggs were used for the measurements.
Larvae were reared individually in 40-ml glass vials (sealed with plastic Þlm) on a diet of Anagasta kuehniella (Zeller) eggs. Larval color was recorded during development. Specimens (10 per instar) were killed in KAAD solution (Stehr 1987) ; after 30 min, they were transferred to 95% ethyl alcohol for preservation. Larvae were killed at 48 h after hatching (Þrst instar) or molting (second and third instars). Six specimens from each instar were cleared in 10% KOH solution at 38ЊC for 1 d. Subsequently, they were stained with double stain (pink lignin and fuchsin) for 1 to 4 d, depending on the instar; dehydrated in increasing concentrations of ethyl alcohol (70 Ð100%); and preserved in glycerin. Larvae were illustrated under a stereomicroscope with a camera lucida (60ϫ magniÞcation for second and third instars, 126ϫ magniÞcation for Þrst instars).
Measurements of head capsule width were made across the widest part of the head and include the eyes; head length was determined along the midline from clypeus to cervix. Body length was measured along the curved midlateral line of distended specimens (tip of clypeus to tip of abdomen). Mandible length was measured along the center of the mandiblesÕ curved dorsal surface. All measurements were made with image analysis software (Image-Pro Plus, version 3, Media Cybernetics, Inc., Silver Spring, MD).
Terminology for larval morphology follows standard use (head : Rousset 1966; thorax and abdomen: Tauber and de Leó n 2001 , Tauber 2004 . For both the head and body, primary setae are designated with an "S" followed by a number; setae that also are associated with thoracic sclerites are designated with a setal number, followed by "Sc" and the scleriteÕs number. Body segments are referred to as T1 to T3 (thorax) and A1 to A10 (abdomen). Thus, e.g., T1-S1Sc1 is the Þrst seta associated with sclerite 1 on the prothorax. The number of setae in rows on the thorax and abdomen is reported to the nearest round number; it should be noted that these Þgures are approximate because the left and right sides are often asymmetrical.
Leucochrysa setae are either smooth or thorny (Tauber 2004) . In L. (L.) varia, the setae are all smooth, although occasionally some of the long setae on the thoracic lateral tubercles of the third instar seem to have very small, sparse thorns (barely visible under 200ϫ magniÞcation). We categorize these setae as smooth.
We conÞrmed our identiÞcation of L. (L.) varia by comparing our specimens with SchneiderÕs type, which is deposited in the Museum of Comparative Zoology (Harvard University, Cambridge, MA). Voucher specimens from our study currently reside in the insect collection at the Universidade Estadual do Norte Fluminense and the research collection of M.J.T. and C.A.T.
Developmental Requirements. To examine the inßuence of temperature on L. (L.) variaÕs developmental rates and survival, we conducted rearings at each of Þve constant temperatures (18 Ð30 Ϯ 1ЊC; Table 1 ). Twenty-Þve eggs in individual vials were placed in each temperature regimen, and the immatures were reared as described above. Development and deaths were recorded daily.
Adult Color Variation. Most Þeld-collected adults could be assigned to one of four more-or-less discrete color categories; specimens that typify the categories were photographed and described. To examine the nature of the variation, we made two sets of observations: 1) We assessed whether the color variation is age-related by observing the color patterns of adults from collection date to natural death in the laboratory (from 2 to 16 wk, average 7 wk). 2) We tested whether laboratory-reared adults have phenotypes that are maternally correlated (maternal effect) or mixed (possible genetic involvement). F1 and a few F2 offspring were reared from approximately three individual fertile females from each category, that were collected in the forest (Tables 2 and 3). Rearing procedures followed those above. We were able to rear only a few second generation adults in the laboratory, and the low numbers precluded genetic analysis; however, the results provided evidence for several conclusions.
Generic Characteristics of Leucochrysa Larvae
The few Leucochrysa larvae that have been studied to date (Smith 1926 , Skorepa and Sharp 1971 , Adams 1987 , Tauber 2004 , including L. (L.) varia, all carry large packets of trash on their dorsa. These larvae express the morphological characteristics that are typical of trash-carrying chrysopids. That is, they have gibbous, setose bodies; elongate thoracic tubercles; well-developed abdominal tubercles; and elongate, serrated and/or hooked setae.
Based on a comparative study of the larvae of four North American species of Leucochrysa, subgenus Nodita, Tauber (2004) proposed a set of six features that distinguishes Leucochrysa larvae from other New World chrysopid genera. L. (L.) varia larvae have the entire set of six of characters, with one minor exception (as noted below in italics):
(i) Thorax with three pairs of very long lateral tubercles (i.e., the prothoracic lateral tubercles extend anteriorly at least to the midregion of the head; the meso and metathoracic tubercles are longer than half the width of the respective segment) (Figs. 2 and 5). All three instars.
(ii) Thoracic tubercles with very long apical and lateral setae, apically arranged in a fan-shape (Figs. 2 and 5). All three instars.
(iii) Body: Anterior abdominal segments (A1ÐA5) thicker (dorsum to venter) than thoracic segments but without an abrupt increase in height as is typical of Chrysopodes (metathorax and A1) and Ceraeochrysa (A1 and A2) (Tauber et al. 2000 , Tauber 2003 ). All three instars.
(iv) Abdomen: Segments A2 and A3 with lateral tubercles papiliform, bearing long setae on anterior surface (Fig. 3 ). In the four species described from the United States, the trait is as stated, whereas in L. (L.) varia the tubercles are papiliform (as described above), but the position of the long setae differs in that most are dorsal and apical. Second and third instars.
(v) Abdomen: Segments A4 ÐA7 with lateral tubercles slightly elongated, bearing long setae arising mainly from apex. All three instars.
(vi) Abdomen: Segments A7ÐA10 small, curved ventrally and partially withdrawn into each other. All three instars. Our current study leads us to propose Þve additional characters that further delineate Leucochrysa larvae from other New World chrysopid larvae:
(vii) Antenna: Terminal seta at least one-half length of ßagellum (Figs. 1 and 4) . All three instars.
(viii) Primary prothoracic setae S1, S3, S4, S5 present; S2 absent (Figs. 2 and 5). All three instars.
(ix) Abdomen: Segments A1ÐA5 each with pair of laterodorsal tubercles each of which bears two long, smooth, hooked, laterodorsal setae (LDS) and a single small, pointed microseta (Figs. 3 and 6). All three instars.
(x) Abdomen: Segment A1 with single row of 8 Ð16 (L3), 3Ð 6 (L2), or four (L1) smooth, hooked, submedian setae (SMS) between the two laterodorsal tubercles (Figs. 3 and 6 ).
(xi) Abdomen: Segments A2ÐA5 each with three (L3, L2) or two (L1) dorsal rows of smooth, hooked, SMS, as follows. In each case, the posterior row of SMS lies between the two laterodorsal tubercles.
L3: Row 1 with 6 Ð14 SMS; row 2 with 4 Ð 8 SMS; row 3 with 6 Ð26 SMS (Fig. 3) .
L2: Row 1 with 2Ð 6 SMS; row 2 with four SMS; row 3 with 2Ð10 SMS.
L1: Row 1 with four SMS; row 2 with two SMS (Fig. 6) .
Descriptions of Leucochrysa (L.) varia (Schneider) Larvae
Third Instar. Body. Cream colored; 6.9 Ð 8.1 mm in length. Integument with numerous pointed spinules. Setae golden to dark brown.
Head (Fig. 1) . Head 1.21Ð1.33 mm in width; 0.70 Ð 0.84 mm in length. Mandibles 1.32Ð1.44 mm in length. Cream colored. Eyes black. Epicranial markings light brown, entire (mesal and lateral sections on each side contiguous), conßuent with, but distinguishable from postfrontal markings; mesal section extending longitudinally from near mid-dorsal base of cranium almost to midregion of head; lateral section extending anterolaterally from posterolateral margin of cranium to eye. Postfrontal marking prominent, dark brown mesally, brown distally, extending from anterior margin of epicranial marking to antennal base. Anterior (ϭfrontal ϩ intermandibular) marking brown, triangular with sides extending from mid-region of head anteriorly almost to anterior margin of clypeus, with pair of small dark brown markings on anterior tentorial pits (mesal to base of antenna). Mandibles golden brown, with single lateral seta. Genae with small light brown mark basally.
Clypeus straight anteriorly, with right-angled corners; surface of corners rugose; dorsum with three pairs of apical setae (two lateral, one submesal). Labrum heavily sclerotized and rounded anteriorly (when everted, the labrum gives the anterior margin of the head a trigonate appearance). Tentorial pit prominent. Setae S1ÐS12, Vx present, most brown; S11 long. Labial palpi amber; distal annulation of second segment with one long, two short setae; remaining annulations with approximately seven setae; basal segment with one pale lateral, one brown mesal seta. Palpiger with two brown ventral setae. Antenna with scape brown; pedicel, ßagellum amber. Venter white, unmarked, except ventral margin of head capsule brown, junction of cardo and stipe, base of cardo with small brown marks. Cervix cream colored, laterally with pair of very light brown marks, pair of brown setae.
Thorax (Fig. 2) . White to cream colored. Lateral tubercles (LTs) white to cream colored, sclerotized, arising from sclerotized bases, with spinules on surface, with long, pointed, smooth or very sparsely thorned, golden-to-dark brown setae (LS). Dorsal setae smooth, pointed. Venter white to cream colored, unmarked; setae brown. Legs mostly white, except coxopleural articulation with dark brown mark; base of coxa with very light brown shading; femur with light brown shading in dorsomedial band; tibiae, tarsi light amber.
Prothorax (T1): Anterior margin slightly convex. Pair of dorsal sclerites (Sc1) diamond shaped, light brown laterally, slightly darker mesally; S1Sc1 long, thin, pointed; S2Sc1 short, anterior to S1Sc1. Sc2 transparent (visible only with transmitted light), ovate, approximately one-third length of Sc1, without associated setae. LTs extending anteriorly to middle of eyes, each with 22Ð28 LS (10 Ð14 apical, 12Ð16 lateral, dorsal). Primary seta S1, S3 intermediate size; S4, S5 short; S2 absent. No secondary setae.
Mesothorax (T2): Anterior subsegment with spiracles prominently raised, sclerotized, amber-colored dome-like cap apically. Spiracular chamber bulbous distally, with basal stem; exterior surface of chamber with horizontal rings; interior surface with scale-like vertical striations. Sc1 small, transparent, on anterior margin, with three associated setae, one pair on the lateral side (S1Sc1, S2Sc1) and one on the mesal side 
Red, open (1) a Twelve types of crosses were carried out, most with two pairs, but only four pairs produced offspring that reached the adult stage.
(S3Sc1). Posterior subsegment with each LT bearing Ϸ18 Ð24 LS (10 Ð12 apical; 8 Ð12 lateral, dorsal); Sc2 small transparent, on anterior margin, with two associated setae (S1Sc2, S2Sc2); Sc3 large, mesal to LTs, transparent; S1Sc3 small; S2Sc3 absent; posterior region with row (R1) of six, sometimes seven, long, thin, hooked or pointed setae on chalazae. S1, S2 absent.
Metathorax (T3): Anterior sclerites (Sc1) transparent, small; S1Sc1 very small; no S2Sc1, but 1Ð2 small secondary setae lateral to Sc1; mesolateral sclerites (Sc2) small, transparent; S1Sc2 short; LTs each bearing Ϸ20 Ð23 LS (8 Ð10 apical; 10 Ð13 lateral); posterior row (R1) of eight long, thin, hooked setae on chalazae. S1 absent.
Abdomen (Fig. 3) . Dorsum, venter white to cream colored, unmarked. Integument transparent. Dorsal setae mostly long, thin, hooked (A1ÐA6) or pointed (A7ÐA10). LTs of segments 4 Ð7 heavily sclerotized. A1ÐA7 each with pair of laterodorsal tubercles (LDTs) bearing one pointed microseta, two long, usually hooked setae (LDS).
A1: Spiracle prominent (raised, larger than those on A2ÐA8), sclerotized, amber; SSp present. Spiracular chamber bulbous distally, stem-like basally; exterior with horizontal rings throughout. LTs absent. Dorsum with single row of eight to 10 long, thin, hooked SMS between LDTs. S1, S2 absent.
A2ÐA4: LTs with seven to eight robust, long, hooked LS apically and laterally, two to three short, pointed LS basally. Dorsum of each segment with three transverse rows of long, thin, hooked SMS, as follows: anterior row with six to eight (A2) or eight (A3, A4); mesal row with four; posterior row with 10 Ð12 between LDTs. SSp short, pointed.
Fig. 1. L. (L.) varia head (third instar, dorsal)
. epi, epicranial marking; post, postfrontal marking; ant, anterior (ϭfrontal ϩ intermandibular) marking; S1Ð7, S11, S12, setae; Vx, three short posterior setae surrounding a pore.
A5: LTs each with Ϸ10 long LS laterally, three short LS at the base. Dorsum with three transverse rows of SMS: anterior row with Þve to eight, mesal row with four, posterior row with four to eight setae between LDTs. SSp short, pointed. A6 and A7: LTs each with six long, robust LS laterally, four shorter LS basally. A6 with three transverse rows of dorsal setae: anterior row of two long, hooked SMS, mesal row of four midsized, pointed SMS, posterior row of two to four SMS between small LDTs. A7 with two transverse rows of dorsal setae:
anterior row with four straight SMS, posterior row with two straight SMS between small LDTs. SSp short, pointed.
A8: LTs small, with three LS (two short, anterior; one slightly longer, posterior). Dorsum with two transverse rows of four and eight small SMS. SSp short, pointed.
A9: Dorsum with three transverse rows of small setae (two anterior, four mesal, 6 Ð 8 posteromesal).
Venter with approximately six setae in two vertical rows.
Fig. 2. L. (L.) varia prothorax (A), mesothorax and metathorax (B) (third instar, dorsal)
. T1Ð3, thoracic segments; LT, lateral tubercle; LS, setae on lateral tubercle; S1, S3Ð5, setae; Sc1Ð3, sclerites; SxScx, setae associated with sclerites; Sp, spiracle; R1, row of setae. A10: Dorsum with two brown lateral sclerites; Ϸ10 short, straight, thin setae posteriorly, most on sides.
Second Instar. Body. Body 4.3Ð 6.1 mm in length. Similar to the third instar, with the following exceptions.
Head. Head 0.76 Ð 0.80 mm in width; 0.47Ð 0.51 mm in length. Mandibles 0.81Ð 0.94 mm in length. Dorsal markings brown throughout, large, fused, covering entire surface except for an elongate, transparent (white) area basally. Genal markings extending from cervical margin almost to eyes. Clypeus enlarged and mildly trigonate in cleared, expanded specimens, but less so than in L3. Second segment of labial palpus with seven or eight setae: distal annulation with one long, two or three short, remaining annulations with four short.
Thorax. LS smooth, dark brown, almost black. First Instar. Body. Body 2.2Ð2.7 mm in length. Predominantly white, with digestive tract visible through transparent integument. Setae smooth; setae on head and thorax pointed; abdominal setae pointed or hooked. Setae on thoracic and abdominal LTs dark brown; remaining setae light brown to pale.
Head (Fig. 4) . Head 0.49 Ð 0.51 mm in width; 0.32Ð 0.35 mm in length; mandibles 0.50 Ð 0.55 mm in length. White, with brown markings; epicranial marking paired, with darker slightly reddish brown pigmented area beneath; frontal marking brown; intermandibular and postfrontal markings not distinguishable. Primary cephalic setae present; S2, S5, S12 short; S1, S11 long. Labial palpi cream colored basally, amber distally; distal annulation of second segment with one long, one short seta; remaining annulations without setae; basal segment with two mid-length setae; distal segment without setae. Mandibles golden, with single lateral seta. Maxilla with very small setae apically. Antennae cream colored. Venter white.
Thorax (Fig. 5 ). White; LTs elongate, white, sclerotized, with sparse covering of small scale-like spinules; sclerites transparent, barely discernible on cleared specimens. LS smooth, pointed. Prothorax (T1): LTs each with two long, dark brown to black LS, one pointed microseta. Sc1 large; Sc2 not observed. S1Sc1 long, arising from chalaza. S1, S3, S4, S5 short, pointed; S4 very short; S2 absent. Mesothorax (T2): Spiracles tuberculiform, prominent, with sclerotized, dome-like apical cap; spiracular chamber bulbous. LTs each bearing three long, dark brown to black LS. Sc1, Sc2 small; associated setae (S1Sc1, S1Sc2, sometimes S2Sc1, S2Sc2) present, very small. Sc3 large, transparent; S1Sc3 short to mid-sized. Posterior row with four setae, lateral-most large, arising from large chalazae. Metathorax (T3): LTs each with three long, dark brown to black LS. Sc1 very small, with associated seta (S1Sc1) very small; Sc2 not discerned. Posterior row (R1) with four long setae on chalazae. Legs setose; white with dark mark at coxopleural articulation; coxa with mottled light brown marking basally; tibia with two brown markings (basal and apical); claws brown; empodia cream.
Abdomen (Fig. 6 ). LTs present on A2 to A7, each with two long, hooked, dark brown to black LS, no microsetae; LTs absent from A1. LDTs present on A1 to A5, each with two long, hooked LDS, one short, pointed microseta. Spiracles present on A1ÐA8, each with short, pointed SSp (except on A1). A1: Dorsum with single row of four long, hooked SMS arising from chalazae between LDTs. A2ÐA5: Dorsum of each segment with two transverse rows of long, curved, hooked SMS: four in Þrst row; two in second row, arising from chalazae between LDTs. SMS in anterior row of A5 small, LDS relatively long. A6: LTs relatively large. Two transverse rows of setae: anterior row with four short, pointed SMS, posterior row with two long, hooked SMS on chalazae, two very short, pointed SMS. A7: similar to A6, except dorsum without anterior row of SMS; posterior row with SMS pointed. A8: LTs each with two LS: one very short, the other of intermediate size, both straight, pointed, dark brown to black. Dorsum with single row of four SMS. A9: six , dorsal) . epi, epicranial marking; fr, frontal marking; S1Ð7, S11, S12, setae; Vx, three short posterior setae surrounding a pore.
Fig. 5. L. (L.) varia thorax (Þrst instar, dorsal)
. T1Ð3, thoracic segments; LT, lateral tubercle; LS, setae on lateral tubercle; S1, S3Ð5, setae; Sc1Ð3, sclerites; SxScx, setae associated with sclerites; Sp, spiracle; R1, row of setae. pairs of setae straight, pointed. A10: three pairs of straight, pointed setae, laterally.
Species-Specific Characteristics of L. (L.) varia Larvae
Among the Þve species of Leucochrysa larvae that have been fully described (four in Tauber 2004 and the one described here), L. (L.) varia larvae are the least setose. For example, 1) the lateral tubercles on the L. (L.) varia prothorax bear fewer than 30 setae, compared with 38 Ð 44 on the other four species; 2) the posterior row of setae on the mesothorax has only six smooth, terminally hooked setae, compared with 12 or more on the other species; 3) secondary setae are largely lacking, whereas most of the other species have at least some, sometimes many secondary setae. L. (L.) varia larvae also are characterized by enlarged, tuberculiform spiracles on T2 and A1; these spiracles are well sclerotized and have a bulbous, stemmed chamber. L. (L.) varia larvae also have distinctive head markings ( Figs. 1 and 4) , and setae that are golden to dark brown and always smooth.
Note on Asymmetry. We observed two asymmetrical features of L. (L.) varia larvae. First, in 17 of 18 larvae that we measured, the right mandible was slightly longer than the left (L3: left, 1.32Ð1.41 mm; right, 1.37Ð1.44 mm; L2: left, 0.81Ð 0.88 mm; right, 0.83Ð 0.94 mm; L1: left, 0.50 Ð 0.54 mm; right, 0.53Ð 0.55 mm). Second, there was often an uneven number of submedian setae on the dorsum of the abdomen; we did not determine whether one side or the other consistently had the higher number. Our (C.A.T.) observations of other taxa indicate that these types of asymmetry may not be uncommon among chrysopid larvae.
Egg
Ovoid, 0.87Ð 0.93 mm in length; 0.50 Ð 0.56 mm in width; stalked; laid singly on the substrate, without any speciÞc pattern; micropyle ßat, disc-shaped, white. Stalk hyaline, 6.2Ð7.4 mm in length, without droplets. Oviruptor crescent shaped, without teeth.
Eggs are light green when oviposited and they remain light green for Ϸ24 h. On the second day, three light brown bands develop; on the third day, the entire center portion of the egg becomes brown, and the poles assume a light yellow color. Subsequently, the developing larva is visible through the transparent chorion.
L. (L.) varia Biology
Development and Survival in Relation to Temperature. At 24 Ϯ 1ЊC, eight of 25 individuals survived from the egg to the adult stage; development (oviposition to adult emergence) took 48.3 Ϯ 0.3 d (Table 1) . At this temperature, the egg required Ϸ6 d, the larval stage Ϸ22 d, and the cocoon Ϸ20 d. Most of the mortality occurred after the Þrst instar. There was no evidence of diapause or arrested development.
L. (L.) varia required Ϸ1 wk longer to develop than did Leucochrysa (N.) americana Banks, the only other Leucochrysa species for which developmental times have been reported. Development from oviposition to adult emergence for this species, reared at the same temperature, took 39 Ð 41 d (Tauber 2004) , and as in L.
No L. (L.) varia individuals survived beyond the third instar at temperatures above 24ЊC, and few survived at temperatures below 24ЊC (n ϭ 5 at 18Њ and three at 21Њ) (Table 1) . Given the high mortality rates at all temperatures, we conclude that our rearing conditions, apart from temperature, were unsuitable for larval growth and development. We fed our larvae the eggs of A. kuehniella; we suspect that these relatively small eggs did not offer sufÞcient nourishment (quality and/or quantity) for L. (L.) variaÕs large second and third instars.
Adult Color Variation
Descriptions of Phenotypes. L. (L.) varia adults have distinctive variation in the red and black markings on the head (frons and vertex), meso-and metanota, and Þfth and sixth abdominal tergites. The color of other parts of the body is relatively uniform among specimens. For example, the prothorax and abdominal segments are generally yellowish to green, and with the exception of abdominal segments 5 and 6, they do not have remarkable markings or color variation. Usually, younger (teneral) individuals are more yellowish, whereas older individuals are darker green. The mesoand metathoracic pleuron and venter have a light cream color on all of our specimens.
The color variation is particularly conspicuous on the meso-and metanota. All of the adults that we collected or reared could be assigned to four categories (Fig. 7) based on two character states for each of two characters related to the meso-metanotal markings: 1) the predominant color of the markings (black or red) and 2) the pattern of the markings (entire or open). 1) Black, entire ( Fig. 7A ): All mesonotal and metanotal sclerites black, except metascutellum light green or yellow, occasionally black.
2) Black, open ( Fig. 7B ): Same as black, entire except that, in addition to the metascutellum, the mesoscutellum is also light green, yellow or white.
3) Red, entire ( Fig. 7C ): All meso-and metanotal sclerites rosy red, except metascutellum light green or yellow, occasionally rosy red. 4) Red, open ( Fig. 7D ): Same as red, entire except both the mesoscutellum and metascutellum green, yellow or white. Often, posterior part of mesoprescutum and mesal section of mesoscutum also light green or yellow.
Several characteristics of the color variation are noteworthy: 1) Although most specimens can be easily categorized as predominantly black or red, considerable intergradation in color exists. In contrast, we observed no intergradation in the coloration of the white frons, to a white frons surrounded by red, to a completely red frons. The vertex varies from largely red to largely green. In general, individuals that fall into the black category have darker facial markings than those in the red category, but the correlation is not without exception.
Field Collections. The black, entire phenotype was most common in our Þeld collections, followed by black, open and red, open (Table 2 ). All four categories included both males and females. It is noteworthy that for all sites except one, the sex ratio of our collections was strongly biased toward males (combined collections, F:M 1:2; n ϭ 260); however, the same bias was not observed in our laboratory rearings (F:M 26:24; Table 3 ). We conclude that the male bias in our Þeld collections resulted either from disproportionate female mortality in the Þeld, male bias in the lower story of the forest where we sampled (within Ϸ10 feet of the ground), or male bias in our collecting techniques (netting specimens after we observed or disturbed them in the forest).
Results from Rearing, Inheritance. Our rearings conÞrm that the color differences we observed in our Þeld-collected specimens are an expression of intraspeciÞc variation, rather than species differences. This conclusion is consistent with previous Þndings of intraspeciÞc color variation in adults of other Leucochrysa species (Adams 1977 , Tauber 2004 , and it underscores the importance of using characters in addition to adult color (e.g., male and female genitalia, larval characteristics) in identifying new species of Leucochrysa.
Our rearings also provided some insight into the nature of the variation. First, in all of our rearings, we never observed time-or age-related changes in the adult thoracic markings; that is, time in the laboratory (up to 16 wk) had no discernible effect on either the color or the pattern of the thoracic markings.
Second, the color is not maternally correlated. That is, individual black and red females produced both black and red offspring (Table 3) . Similarly, individual entire and open patterned females produced both entire and open patterned offspring.
Third, the few offspring that we obtained from our pairings of laboratory-reared adults indicate that the color aspect of the variation is not a simple dominantrecessive trait. Our pairings of red females with red males produced black offspring; similarly, the black female and black male pairing produced a red offspring. This Þnding was not unexpected, given the continuous range of color variation (from red to intermediate to black) that we observed in our specimens.
Fourth, the same pairings of laboratory-reared adults show that the entire pattern is not a simple recessive trait (entire female ϫ entire male pairings produced both entire-and open-patterned offspring). We did not have sufÞcient pairings to make a conclusion regarding the open pattern. However, we plan to pursue this and related questions about the adult color variation in later studies.
